Remarks 

This is in response to the Non-Final Office Action mailed March 2, 2007. 
Applicants respectfully request reconsideration of the application. 

Claims 31-47 have been withdrawn. New claims 48 and 49 have been added. 
Claims 4-5, 8-9, 12-13, 16-17, 20-21, and 24-25 have been amended to depend from 
new claim 49. Claims 18-19 and 22-23 have been amended to depend from new claim 
48. After entry of the amendments, claims 1-49 are pending. 

A. Restriction Requirement 

In a Response filed on January 22, 2007, Applicants elected with traverse group 
IV. Applicants traversed the restriction on the ground that it would not be an undue 
burden for the Examiner to search groups IV-XII or even groups l-XII. 

The Examiner withdrew the restrictions between groups IV-XII but maintained the 
restriction between two new groups: groups l-lll and IV-XII, and indicated that the new 
group IV-XII is being examined. 

B. Rejections under 35 U.S.C. 112 

The Examiner rejected claim 1 and 26-30 under 35 U.S.C. §112, first and second 
paragraphs, as failing to comply with the written description requirement and as being 
indefinite. Applicants traverse these rejections. 

The Examiner objected to the terms "others" and "all other amino acid side 
chains" in claim 1. Claim 1 has been amended to delete the terms "others" and "all 
other amino acid side chains." 

The Examiner indicated that claims 26-29 improperly depend from claim 1 since 
they are drawn to a process of making while claim 1 is drawn to a compound. Claims 
26-29 have been amended to delete the reference to "a process" and indicate that the 
claims are drawn to a "chiral furan amino acid" as claimed in claim 1. 

The Examiner rejected claim 30 as being unclear as to whether the claim is 
drawn to a product-by-process or compounds. In particular, the Examiner stated that it 
was not clear as to what is reacted with FmocOSu in dioxane-water. 
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Claim 30 is amended to recite a chiral furan amino acid as claimed in claims 5, 9, 
13, 17, 21, or 25 where N-Fmal-protected furan amino acid is obtained by treatment of 
structures 5, 9, 13, 17, 21, or 25 with FmocOSu in dioxane-water. 

In view of the amendments to the claims 1 and 26-30, Applicants respectfully 
request that the rejections under 35 U.S.C. §112, first and second paragraph be 
withdrawn. 

C. Rejections Under 35 U.S.C. 103(a) 

The Examiner made the following rejections under 35 U.S.C. §1 03(a): (i) claims 
1-3, 6-7, 10-11, and 14-15 were rejected as being unpatentable over U.S. Published 
Patent Application No. 2005/0032707 (Prassad); (ii) claims 1-2, 6, and 10 were rejected 
under as being unpatentable over Chakraborty et al., Tetrahed. Lett., (2002), Vol 43(7), 
pages 1317-1320 (Chakraborty); and (iii) claim 1 was rejected as being unpatentable 
over WO 94/11398 (Wells et al.) or Hodohara et al., Nippon Kesse Shiketsu Gakkaishi 
(1992), Vol 3(3) pages 163-68 (Hodohara), individually. The Examiner contends that 
the difference between the prior art and the claimed compositions is that the rejected 
claims recite an alkyl at the R2 position, while the prior art teaches H at that position. 
The Examiner contends that H and alkyl are art recognized equivalents and, therefore, 
a person skilled in the art would be motivated to substitute H with alkyl. Applicants 
traverse these rejections. 

A prima facie case of obviousness based upon structural similarity requires both 
a showing of structural similarity and a showing that the prior art would have suggested 
making the specific modifications to make the claimed invention. Takeda Chem. Indus., 
Ltd. v. Alphapharm Pty. Ltd., 83 U.S.P.Q.2d 1169, 1174 (Fed. Cir. 2007) 1 . In Takeda, 
the Federal Circuit upheld a district court's ruling that a claim directed to a compound 
containing a pyridal ring with an ethyl group at the 5-position on the ring was not 
obvious in view of a similar compound with a methyl group at the 6-position. The 
defendant, Alphapharm, argued that a person skilled in the art would have selected the 
6-methyl compound as a lead compound and modified that compound by (i) 
homologation, i.e., replacing methyl with ethyl, and (ii) moving the ethyl substituent to 



1 A copy of this case is attached as a courtesy to the Examiner (Attachment A). 
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another position on the ring. The Federal Circuit upheld the district court's finding that 
the claims were not obvious because (i) the prior art as a whole did not demonstrate 
that a person skilled in the art would select the 6-methyl compound as a lead 
component, and (ii) there was nothing in the prior art to suggest making the specific 
modifications to the 6-methyl compound to achieve the claimed compound. (See 83 
U.S.P.Q.2d at 1174-1177.) 

At the least, there is nothing the in the prior art references to suggest modifying a 
5-aminomethyl-2-furan carboxylic acid at the 6-position to provide a chiral furn amino 
acid. Prassad is directed to anticancer peptides that incorporate furanoid sugar amino 
acids in the peptide chain. Prassad discloses that the furanoid sugar amino acids are 
selected from the following compounds: 



Compounds Saa-2, -3, and -4 contain non-aromatic, heterocyclic rings and not the 
aromatic furan ring. In compound Saa-2, the ring is substituted at the 3 and 4 positions 
with OR groups and the ring is no longer aromatic in nature. Similarly, Compounds 
Saa-3 and -4 are not aromatic, and include an additional H at the 2 and 5 positions. 
Thus, Prassad teaches modifying the ring itself to provide compounds for use in its 
peptides. There is nothing in Prassad to teach or suggest modifying a furan amino acid 
by substituting alkyl for H at the 6-position to achieve the claimed compounds. 





Where R=H,1 
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Chakraborty discloses synthesis of unsubstituted 5-(aminoethyl)-2- 
furancarboxylic acids, which are used to form an 18-membered cyclic oligopeptide. 
Cakraborty, however, does not teach or suggest that it would be desirable to provide the 
furan carboxylic acid with a chiral center. Further, there is nothing in Chakraborty to 
indicate that a person skilled in the art would have a reasonable expectation of success 
in making the claimed compounds. As stated in the application, while Chakraborty 
discloses synthesizing the unsubstituted furan amino acid from fructose, introducing a 
chiral center at its C6 position requires a different approach. That is, Chakraborty does 
not provide any guidance on how to achieve the claimed compounds ('525 application, 
page 3, lines 5-8). Thus, it is only through prohibited hindsight in view of Applicants 
disclosure that a person skilled in the art would modify Chakraborty to arrive at the 
claimed compounds. 

Wells is directed to cyclic compounds useful as antagonists of the platelet 
glycoprotein llb/llla complex. The cyclic compounds include a heterocyclic ring system 
as a linking component to form the cyclic compound. Wells discloses a 5-aminomethyl- 
2-furoate hydrochloride (a salt of 5-aminomethyl-2-furoic acid). (Wells, page 49, line 5 
through page 50, line 10.) Wells may disclose compounds with different R or R1 groups 
as indicated by the print-out attached to the Office Action. Wells, however, does not 
teach or suggest modifying a furan at the C6 position to provide a chiral furan amino 
acid. Rather, the only other modification Wells may suggest is forming isomers such as 
the 2,4 and 3,5 isomers (See pages 50-51 and compunds II and III.) Thus, considering 
Wells as a whole, Wells would not lead a person skilled in the art to modify the furans in 
Wells to provide a furan amino acid having a chiral center at the C6 position. 

Hodohara et al. discloses amidinoaphthol derivatives for use in binding adhesive 
proteins to platelets by blocking RGD peptide bonding sites on GPIIb-llla. (See 
Attachment B, English Abstract.) Hodohara discloses that amidinonaphthol derivatives 
such as nafamostat mesilate and FUT-6258 have a better inhibitory effect than 
gabexate mesilate, which does not have amidinonaphthol in the structure. While the 
nafamostat mesilate indues a furan ring, FUT-6258 includes a benzene ring. (See 
Attachment B, page 165.) There is nothing in Hodohara to suggest that the C6 carbon 
of nafamostat mesilate should be substituted to provide a chiral center. Rather, 
Hodohara would motivate a person skilled in the art to modify other compounds with an 
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amidinonaphthol group, but there is nothing to suggest that a furan amino acid should 
be modified toprovide a chiral center at the C6 position. 

In view of the above, the claims are patentable over the cited references. First, 
the references fail to teach or suggest a furan amino acid with a chiral center at the C6 
position and, therefore, fail to all the elements of the claims. (MPEP §2143.) 

Second, the mere fact that H and an alkyl group could be considered art 
recognized equivalents does not provide any teaching or suggestion to make the 
specific molecular modification to a 5-aminomethyl-2-furancarboxylic acid to achieve the 
claimed compound. Considering the references as a whole, the references fail to 
suggest any subsitution of a 5-aminomethyl-2-furancarboxylic acid at the C6 position let 
alone substituting H with an alkyl group. Rather, at best, the references suggest making 
other modifications to the structure such as modifying the ring itself (such as by 
providing a non-aromatic heterocycle in Prassad), providing an isomer (not a homolog), 
or modifying the carboxyl group with an amidinonaphthol group (Hodohara). That is, the 
references do not suggest making the molecular modifications necessary to achieve the 
claimed invention (See Takeda). Consequently, claim 1 (and any claim dependent 
therefrom) is not obvious in view of any of Prassad, Chakraborty, Wells, or Hodohara. 
Applicants respectfully request that the rejections be withdrawn. 

D. Allowable Subject Matter 

The Examiner indicated that claims 4-5, 8-9, 12-13 and 16-25 are rejected as 
being dependent upon a rejected base claim but would be allowable if rewritten in 
independent form. 

New independent claim 48 is directed to an unnatural chiral furan amino acid 
carrying natural amine acid side chains at the C6-position and having a structure as 
shown in Formula 1. Claim 48 recites that R 2 is (OR 3 )CH 2 -, CH 3 (OR 3 )CH-, (R 3 S)CH 2 -, 
CH3SCH2CH2-, (RHN)CH 2 CH 2 CH2CH2-; (CONH 2 )CH 2 -, (CONH 2 )CH 2 CH 2 -, 
(C0 2 R 4 )CH 2 -, (C0 2 R 4 )CH 2 CH 2 -, Ph-, Ar-; PhCH 2 -, ArCH 2 -, Phenylalkyl-, arylalkyl-, 
(indolyl)CH 2 -, or (imidazolyl)CH 2 -. While the Examiner contends that claims reciting that 
R 2 may be alkyl are obvious over certain prior art (which Applicants have shown is not 
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the case), the Examiner has not rejected the claims based on any other R 2 group. 
Therefore, Applicants submit that an amino acid with an R 2 group chosen from those 
recited in claim 48 is patentable. Claims 18-19 and 22-23 have been amended to 
depend from new claim 48, and Applicants submit that these claims are also patentable. 

The Examiner indicated that claims 4-5, 8-9, 12-13, and 16-17 were allowable. 
These claims recite different R 2 groups, R 1 groups, and/or stereochemistry, but each 
recites that R is CF 3 COOH.H. New, independent claim 49 recites an unnatural chiral 
furan amino acid having a general structure 1 as shown in Formula 1, where R is 
CF3COOH.H. Applicants submit that new claim 49 is allowable. Claims 4-5, 8-9, 12- 
13, and 16-17 have been amended to depend from new claim 49 and are also believed 
to be allowable. 

Conclusion 

In view of the foregoing amendment and remarks, Applicants respectfully submit 
that the claims are patentable over the cited references and requests issuance of a 
Notice of Allowance. 

In the event any fees are due in connection with the filing of this document, the 
Commissioner is authorized to charge those fees to our Deposit Account No. 18-0988 
under Attorney Docket No. KUMAP01 11US . 

Respectfully submitted, 

RENNER, OTTO, BOISSELLE & SKLAR, LLP 

By /Scott M. Slabv/ 

Scott M. Slaby, Reg. No. 53,603 

1621 Euclid Avenue 
Nineteenth Floor 
Cleveland, Ohio 44115 
(216) 621-1113 

R:\SSIaby\KUMA\P0111US\response tooa mailed 030207.08.30.07.doc 
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gress. believes that this places too heavy a bur- 
den on credit cards, it can grant the cards im- 
munity (along with corresponding responsi- 
bilities), as it did for ISPs in passing the 
DMCA. 23 ■ : . .; -.• ..-..! 
The Majority's' solicitude for "credit cards 
as'.the primary engine of electronic com- 
merce," and for preserving "the vibrant and 
competitive free market that presently exists 
for the Internet," maj. op. at 7837, is under- 
standable but misguided. It does not serve the 
interests, of a free market, or a free society, to 
abet marauders who pilfer the property of 
law-abiding, ..tax-paying rights holders, and 
who turn consumers into recipients of stolen 
property. Requiring defendants to abide by 
their own rules, which "strictly prohibit mem- 
bers from servicing' illegal businesses," First 
Am. Compl. at 6 120, will hardly' impair'the' 
operation of a "vibrant and competitive free 
market," any more than did 'the recent" law 
prohibiting the use of credit cards for Internet 
gambling. See 31'U.S.C. § 5364. ' - 
' Nor does ; plaintiff seek to hold the credit 
cards responsible, for illegal activities of 
which th'ey ' are unaware. Plaintiff claims that 
it has repeatedly, written to defendants, "put- 
ting them on notice of more than 240 'specifi- 
cally- identified Celebrity Pom Websites with 
obvious stolen content that they were support- 
ing.'' First Am. Compl; at 19 575. Plaintiff 
has also sent defendants "[declarations 'from 
celebrities [such as Britney Spears, Christina 
Aguilera; Anna Koumikova arid : • Yasraine 
Bleeth], stating that they have not authorized 
the use of their name, likeness, or identity on 
pornographic websites and that they do not 

want their images and names so used- " 

Id. at 19 1-77. Credit cards already have the 
tools to.r police the activities of their mer- 
chants, which is why we don't see credit card 
sales, of illegal drugs or child pornography. 
According to plaintiff,. ''defendants inspect 
websites and,, bus|ness premises, and obtain, 
and .review 'merchants', bank statements, tax 
returns', credit reports, and a merchant's other 
financial information ... ." 'Id. at 7 1 26. 
Plaintiff is not asking for a huge change in the 
way' credit cards 'do business; they ask only' 



45 The majority finds it "anomalous" to hold credit . 
cards liable without DMCA-compliant notice, while - 
ISPs are immune unless they receive such a notice. 
Maj, op. at 78,39 p.4. But there is no anomaly in treat- 
ing parties' that' are 'covered by the statute differently 
from those that are not Plaintiff -here did give- ample 
notice to the credit cards, see p. 7889 infra, and should 
not have its claim dismissed for failing to allege com- 
pliance wjuVa statute.that does not apply to them. •= 



that defendants abide by their own rules and 
stop doing business with crooks. Granting, 
plaintiff the rejief . it seeks .would not, ,1 am 
confident, be the end of Capitalism, as . we 
know it. ..' .. , . • 

. This is an easy case, squarely 'controlled by 
our precedent in all material respects': Fairly 
applying our cases to the facts alleged by Per- 
fect 10, we should reverse the -district court 
and give plaintiff an opportunity to prove its- 
case through discovery and trial. In' straining 
to escape the strictures of our.caselaw, the ma- 
jority draws a series of ephemeral distinctions 
that are neither required nor permitted; the 
opinion will prove to be no end of trouble. 



Takeda Chemical Industries Ltd. v. 
Alphapharm Pty. Ltd. 



No. 06-1329 . 
... Decided June 2^ 2007 



[1] PateritabilityA^alidrty — Obviousness 
; — Relevant prior' art — Iri "general 

(§115.0903.01)' ''- 
Prima facie case of obviousness for. claimed 
chemical compound requires showing of 
structural similarity between prior art com- 
pound and claimed compound, ' as well as 
showing that prior art would have suggested 
making' specific molecular changes necessary' 
to achieve' clairned invention; this test is con- 
sistent with legal principles prbmbifi'ng rigid 
application' of "teaching, suggestion, or moti- 
vation" test iri f: obviousness ihduiry,- since; 
TSM test can provide' helpful insight if 'it is ; 
not applied as rigid and mandatory formula, 
and 'since, in cases involving new chemical 
compounds, -it; remainsi necessary to identify, 
some reason that would have- led chemistito- 
modify known compound, in -particular man- 
ner, in order to establish primafacie obvious- ; 
nesa of.new compound., . .. ;.. 

[2] PatcntabilltyA^ah'diry — Obviousness 
. — Relevant prior art — Particular in-., 
, ventions (§ 115.0903.03) . ., 
Infrihgement defendants, failed to show that 
person of ordinary skill in; art would have se^: 
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lected prior-art "compound b" thiazolidinedi- 
one'as "lead compound," or compound that 
would be most promising to modify, in formu- 
lating claimed TZD derivatives used as an- 
tidiabetic agents, since plaintiffs' prior patent, 
which disclosed test results for nine specific 
compounds including compound b, does not 
suggest to one of skill in art that those nine 
compounds, out of hundreds of millions of 
compounds covered by application, were best- 
performing compounds as antidiabetics, since 
prior art article that examined antidiabetic ef- 
fects of 101 TZD compounds, including com- 
pound "b, did not identify compound b as one 
of most effective compounds, and instead 
singled out that compound as causing "con- 
siderable increases, in body, weight and brown 
fat weight," since statement in prior patent 
characterizing compound b as "especially im- 
portant" was essentially negated by disclosure 
of prior art article, which taught away from 
compound b, and since admissions by defen- 
dants' witnesses support conclusion that com- 
pound b would not have been suitable com- 
pound for "lead compound" status. 

[3] Patentabffity/VaUdity — Obviousness 
— Relevant prior art — Particular in- 
ventions (§ 115.0903.03) 

Claimed thiazolidinediorie derivatives used 
as antidiabetic agents cannot be found obvious 
over closest prior art compound, identified as 
"compound b," under "obvious to try" stan- 
dard, since that standard is applicable if prior 
art contains finite number of identified, pre- 
dictable solutions, whereas prior art in present 
case, rather than identifying predictable solu- 
tions for antidiabetic treatment,., disclosed, 
broad selection of compounds, any one of 
which could have been selected as "lead com- 
pound" .for further investigation, and since 
compound b exhibited negative properties that 
would have directed person of ordinary skill 
in art away from that compound; nothing in 
prior- art provided motivation to narrow possi- 
bilities for lead compound to compound b,' 
since evidence supports finding that one of or- 
dinary sTdlT would have chosen as starting 
point one of more than 90 compounds in prior 
art that did not disclose existence of toxicity 
or side effects, rather than compound with 
identified adverse effects. 



[4] Patentability/Validity — Obviousness 
— Relevant prior art — Particular in- 
ventions (§ 115.0903.03) 

s failed to show that 



o 



agents, judgment that patent 
obviousness affirmed. 



prior art suggested making specific molecular 
modifications to closest prior art compound 
that are necessary to. achieve claimed thiazo- 
lidinedione derivatives used as antidiabetic 
agents, since obtaining claimed compounds: 
from closest prior art compound, identified as 
"compound b," requires steps of homologat- 
ing methyl group of compound b, and moving 
resulting ethyl group to 5-position on pyridyl 
ring, since evidence supports finding that 
there was no reasonable expectation in art that 
adding methyl group to compound b would 
reduce or eliminate known toxicity of that 
compound, or that changing positions of sub- 
stituent on pyridyl ring would result in benefi- 
cial changes, since any presumed expectation 
that compound b and claimed compounds 
would share similar properties, due to their 
srructural similarities is rebutted by evidence 
that claimed compounds exhibit unexpectedly 
superior properties over compound b in terms 
of toxicity, and since record does not support 
defendants' contention that patentee, during , 
prosecution of prior patent, stated that making 
changes to pyridyl region of compound b 
would lead to "better toxicity" than prior art. ■ 

[5] Patentabffity/Validity — Obviousness 
— Relevant prior art — Particular in- 
ventions (§ 115.0903.03) 

Federal district court did not exclude! pros- 
ecution history of prior patent from scope of 
prior art for invention of patent in suit after 
concluding that prosecution history was hot 
accessible to public, and court therefore did 
not commit reversible error, since record 
shows that court considered prosecution his- 
tory of prior patent, and even expressly con- 
sidered key statement therein oh which defen- 
dants relied in making their obviousness argu-' 
ment; thus, although district court may haye 
incorrectly implied that prosecution histories 
are not accessible to public, any error commit- 
ted by court in this regard was harmless: 



Particular patents — Chemical — Diabe- 
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4,687,777, Meguro and Fujita, thiazo- 
lidinedione derivatives useful as antidiabetic 
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agents, judgment that patent is rot invalid for 
obviousness affirmed. 



Appeal from the U.S. District Court for the 
Southern District of New York, Cote, J. 

Action by Takeda Chemical Industries Ltd. 
and Takeda Pharmaceuticals North America 
Inc. against Alphapharm PTY. Ltd. and Gen- 
pharm Inc. for patent infringement. Defen- 
dants appeal from decision, following bench 
trial, that patent in suit is not invalid for obvi- 
ousness. Affirmed; Dyk, J., concurring in 
separate opinion. 

Related decision: 71 USPQ2d 1739. 

David G. Conlin, Barbara L. Moore, Kath- 
leen B. Cany and Adam P. Samansky, of Ed- 
wards Angell Palmer & Dodge, Boston, 
Mass.; Anthony J. Viola, of Edwards Angell 
Palmer & Dodge, New York, N.Y.; Mark 
Chao, Takeda Pharmaceuticals North America 
Inc., Lincolnshire, 111., for plaintiffs-appellees. 

Kevin F. Murphy, Edgar H. Haug, and Jef- 
frey A. Hovden, of Frommer Lawrence & 
Haug, New York, for defendants-appellants. 

Before Lourie,' Bryson, and Dyk, circuit 
judges. 

Lourie, J. 

Alphapharm Pty., Ltd. and Genpharm, Inc. 
(collectively "Alphapharm") appeal from the 
decision of the United States District Court 
for the Southern District of New York, follow- 
ing a bench trial, that U.S. Patent 4,687/777 
was not shown to be invalid under 35 U.S.C. 
§103. Takeda Chem. Indus., Ltd. v. Mylan 
Labs., 417 F.Supp.2d 341 (S.D.N.Y.' 2006). 
Because we conclude that the . district court 
did not err in determining that the claimed 
compounds would not have been obvious in 
light of the prior art, and hence that the patent 
has not been shown to be invalid, ,we affirm. 

BACKGROUND.; 
Diabetes is a disease that is characterized 
by the body's inability to regulate blood sugar. 
It is' generally caused by inadequate levels of 
insulin — a hormone produced in the pancreas. 
Insulin allows blood sugar or glucose, which 
is derived from food, to enter into, the body's 
cells and be converted into energy. There are 
two types of diabetes, known as Type 1 and 
Type 2. In Type 1 diabetes, the pancreas '.fails 
to produce insulin, .and individuals suffering 
from this type of diabetes must regularly re- 



ceive insulin from an external source. In con- 
trast, Type 2 diabetic individuals produce in- 
sulin. However, their bodies are unable to ef- 
fectively use the insulin that is produced. This 
is also referred to as insulin resistance. As a 
result, glucose is unable to enter the cells, 
thereby depriving the body of its main source 
of energy. Type 2 diabetes is the most com- 
mon form of diabetes— affecting over 90% of 
diabetic individuals. 

In the 1990s, a class of drugs known as 
thiazolidinediones ("TZDs") was introduced 
on the market as a treatment for Type 2 diabe- 
tes. Takeda Chemical Industries, Ltd., and 
Takeda Pharmaceuticals North America, Inc. 
(collectively "Takeda") first invented certain 
TZDs in the 1970s. Takeda's research re- 
vealed that TZDs acted as insulin sensitizers, 
I.e., compounds that ameliorate insulin resis- 
tance. Although the function of TZDs was not 
completely understood, TZDs appeared to 
lower blood glucose levels by binding to a 
molecule in the nucleus of the cell known as 
PPAR-gamma, which activates insulin recep- 
tors and stimulates the production of glucose 
transporters. Takeda, 417 F.Supp.2d at 348-49. 
The transporters then travel to the cellular sur- 
face and enable glucose to enter the cell from 
the bloodstream: id. 

Takeda developed the drug ACTOS®, 
which is used to control blood sugar in pa- 
tients who suffer from Type 2 diabetes. AC- 
TOS® has enjoyed ' substantial, commercial 
success since its launch in 1999. By 2003, it 
held 47% of the TZD market, and gross sales 
for .that year exceeded $1.7 billion. Id. at 386. 
The active ingredient in ACTOS® is the TZD 
compound pioglitazone, a compound claimed 
in the patent in suit. 

Takeda owns U.S. Patent 4,687,777 (the 
'"777 patent") entitled "Thiazolidinedipne 
Derivatives, Useful As Antidiabetic Agents." 
The patent is directed to "compounds which 
can be practically used as antidiabetic agents 
having a broad safety margin between phar- 
macological effect and toxicity or unfavbrable 
side reactions." '777 patent col.l 11.34-37. The 
asserted claims are claims 1, 2, and 5. Claim 
1 claims a genus of. compounds. Claim 5 
claims pharmaceutical compositions contain- 
ing that genus: of compounds.. Those claims 
read as follows: 

1. A compound of the formula: 
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pyridyl ring. That portion of the compound is 
depicted as: 




pharmacologically acceptable salt 



5. An antidiabetic composition which con- 
sists essentially of a compound of the 
formula: 




or a pharmacologically acceptable ' salt 
thereof, in association with a pharmacologi- 
cally acceptable carrier, excipienf.OT di- 

Id., claims 1 & 5. 

For purpose's of this appeal, the critical por- 
tion of the compound structure is the left moi- 
ety of the molecule, namely, the ethyl- 
substituted pyridyl ring. 1 That chemical struc- 
ture, which has an ethyl substituent (C2H5) 
pictorially drawn to the center of the pyridyl 
ring, indicates that the structure covers four 
possible compounds, viz., compounds with an 
ethyl substituent located at the four available 
positions on the pyridyl ring. Takeda, 417 
F.Supp.2d at 360. The formula includes the 
3-ethyl compound, 4-ethyl compound, 5-ethyl 
compound (pioglitazone), and 6-eth'yl com- 
pound. .. '•. ■ 

Claim 2 of the 777 patent covers the single 
compound pioglitazone. That claim, which de-' 
pends from claim 1, reads: 

2. A compound as claimed in . claim l,i 
wherein the compound is 5-{4-[2-(5- 
ethyl-2-pyridyl)ethpxy]benzyl}-2,4- 
thiazolidinedione. 
'777 patent, claim 2.' Pioglitazone is referred 
to as the 5-ethyl compound because the ethyl 
substituent is 'attached to the 5-position on the 



'Pyridine is 
ring with one carbon 
417 F.Supp.2d at 351. 
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Alphapharm, a generic drug manufacturer, 
filed an Abbreviated. New Drug Application 
("ANDA") pursuant to the Hatch- Waxman 
Act seeking U.S. Food and Drug Administra- 
tion ("FDA") approval under 21 U.S.C. 
§ 355(j) et seq. to manufacture and sell a ge- 
neric version of ; pioglitazone. Alphapharm 
filed a Paragraph IV certification with its 
ANDA pursuant to § 505(j)(2)(B)(ii), assert- 
ing that the '777 patent is invalid as obvious 
under 35 U.s!c § 103. In response, Takeda 
sued Alphapharm, along with three other ge- 
neric drug manufacturers who also sought 
FDA approval to market generic pioglitazone, 
alleging that the defendants have infringed or 
will infringe the '777 patent. 

On January 17, 2006, the district court 
commenced a bench trial solely on the issues 
of validity and enforceability of the '777 
patent. Alphapharm advanced its invalidity ar- 
gument asserting that the claimed compounds 
would have been obvious tat the time of the al- 
leged invention. Alphapharm's obviousness 
contention rested entirely on; a prior ait TZD 
compound that is referenced in Table 1 of the 
'777 patent as compbund b. The left moiety of 
compound b consists of a pyridyl ring with a 
methyl (CH3) group attached to the 6-position 
of the ring. That portion of its chemical struc- 
ture is illustrated as follows: ' ... y :•• 




"CHzCHj— ; 



Alphapharm asserted that the claimed , com- 
pounds would have been obvious over com- 
pound b. . ■ Vi 

The district court found that ■Alphapharm 
failed to prove by clear and convincing evi- 
dence' that the asserted claims were invalid as 
obvious under 35 U.S.C. § 103. 'The court first 
concluded that there was no motivation: in the 
prior art to select compound b as the lead 
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that the. claimed com' 
jeen obvious over corn- 
found that .Alphapharm 
eat and convincing evi- 
d claims -were invalid as 
;.C. § 103. The court first 
was no Tnotivatiori in the 
ompound b as the lead' 



compound for antidiabetic research, and that 
the prior art taught away from its use. As 
such, the court, concluded that Alphapharm 
failed to make a prima facie case of obvious- 
ness. The court continued its analysis, and 
found that even if Alphapharm succeeded in 
making a. prima facie showing, Takeda would 
still prevail because any prima facie case of 
obviousness was rebutted by the unexpected 
results of pioglitazone's nontoxicity. The court 
then rendered judgment in favor of Takeda. 
The district court also held that the '777 patent 
had not been procured though inequitable con- 
duct. That decision has been separately ap- 
pealed and has been affirmed in. a decision is- 
sued today. 

Alphapharm timely appealed. We have ju- 
risdiction pursuant to 28 U.S.C. § 1295(a)(1). 

DISCUSSION 



O 



pounds. According to Alphapharm, the record 
established that compound b was the most ef- 
fective antidiabetic compound in the prior art, 
and thus the court erred by failing to apply a 
presumption that one of ordinary skill in the 
art would have been motivated to . make the 
claimed compounds. Alphapharm asserts that 
such a conclusion is mandated by our case 
law including our en banc decision in In re 
Dillon, 919 F.2d 688 [16 USPQ2d 1897] (Fed. 
Cir. 1990). Second, Alphapharm argues that 
the court erred in determining the scope and 
content of the prior art, in particular, 1 whether 
to include the prosecution history of the prior 
779 patent. Lastly, Alphapharm assigns error 
to numerous legal and factual, determinations 
and certain evidentiary rulings that the court 
made during the course of the trial. 

Takeda responds that the district court cor- 
rectly determined that Alphapharm failed to 
prove by clear and convincing evidence that 



A Standard of Review ' ■ the asserted .claims are invalid as obvious, 

'in this appeal, we are presented with one is- Takeda contends that 

S33E3SS SaS?=£5 

a patent is presumed to be valid, 35. U.S.C. simply without merit ■ . ^ 
8 282 the evidentiary burden to show facts We agree with Takeda that the district court 
supporting a conclusion of invalidity, which did not err in concluding that the asserted 
rests on the accused infringer, is one of clear claims of the '777 patent would not have been 
and convincing evidence. AK Steel Corp. v. obvious. The Supreme . Court recently ad- 
Sollac & Ugine, 344 F.3d 1234, 1238-39 [68 dressed the.issue of obviousness uv KSR Mer- 
USP02d 1280] (Fed. Cir. 2003). Whether an national Co. v. Teleflex Inc., 127 S. Ct. 172/ 
invention would have been obviousunder 35 [82 USPQ2d 1385] (2007). ; The Court ^stated 
USC 5. 103 is a "question qf law, reviewed that the Graham v. John Deere Co. 0} Kansas 
de novo, based upon underlying factual ques- City, 383 U.S. 1 [148 USPQ 459] (1966), fac- 
tions which are reviewed for clear error fol- tors still control an obviousness inquiry, lhose 
lowing a bench trial." Aha Corp. v. Mylan factors are: 1) "the scope and content of .die 
Labs Inc 464 F.3d 1286, 1289 [80 USPQ2d prior art"; 2) .the "differences between the 



1001] (Fed: Cir. 2006). 

B, Obviousness - . 

Alphapharm raises three main arguments in' 
suppdrt of its contention that the claims would 
have been obvious. First, Alphapharm asserts 
mat tie district court misapplied the law, par- 
ticularly the law governing obviousness in the 
context of structurally similar chemical corn- 



prior art and the claims"; 3) ,','the level of or- 
dinary skill in the pertinent art''; and 4) ; objec- 
tive evidence of nonobviousness; KSR, 127 S,. 
Ct. at 1734,(quoting,Gra/ia7rt,;383 U.S. at .17- 

18). • ■'. ■ ■- 

In a thorough and 'well-reasoned opinion, 
albeit, rendered before , KSR .was decided by 
the Supreme Court, the district court made ex- 
tensive findings of fact and conclusions of law 



1174 



Takeda Chemical Industries Ltd. v. Alphapharm Pty. Ltd. 



83 USPQ2d 



83 USPQ2d Takeda Chemical In 



as to the four Graham factors. Alphapharm's. 
arguments challenge thei court's determina- 
tions with respect to certain of these factors, 
which we now address. 

7. Differences Between the Prior Art 
and the Claims 

a. election of Compound b as 
Lead Compound 

Alphapharm's first argument challenges the 
court's determination with regard to the "dif- 
ferences between the prior art and the 
claims." Alphapharm contends that the court 
erred as a matter of law in holding that the 
ethyl-substituted TZDs were, nonobvious in 
light of the closest prior art compound, com- 
pound b, by misapplying the law relating to 
obviousness of chemical compounds. 

[1] We disagree. Our case law concerning 
prima facie obviousness of structurally similar 
compounds is well-established. We have held 
that ''structural similarity between claimed 
arid prior art subject matter, proved by corh- 
binirig references or otherwise, where the 
prior aft gives reason or motivation to make 
the claimed compositions, creates a prima fa- 
cie case of obviousness." Dillon, 919 F.2d at 
692. In' addition to structural similarity be- 
tween the compounds, a prima facie case of 
obviousness also requires a showing of "ad- 
equate support in the pridr art" 'for the change 
in structure. In re Grabiak, 769 F.2d 729, 
731-32 [226 USPQ 870] (Fed. Cir. 1985). 

We elaborated on this requirement in the 
case of In re Deuel, 51 F.3d 1552, 1558 [34 
USPQ2d 1210] (Fed. Cir. 1995), where we 
stated that "[hjorrhally a prima facie case of 
obviousness is based upon structural similar- 
ity, i.e., an established structural relationship 
between a prior ait compound and the claimed 
compound." That is so because close or estab- 
lished "[s]tnlcturai relationships may provide' 
the requisite 1 motivation or suggestion to 
rhodify known compounds to obtain new 
compounds;'' Id. A known compound may 
suggest its homolog,' analog, or isomer be- 
cause such' compounds "often have similar 
properties and therefore chemists of ordinary 
skill ■would ordinarily contemplate making 
them to try to obtain compounds with im- 
proved properties;" Id. We clarified,, however, 
that in order to find a prima facie case of un- 
patentability in such instances; a showing that 
the "prior art would have suggested making 



the specific molecular modifications necessary 
to achieve the claimed invention" was also re- 
quired. Id. (citing In re Jones, 958 F.2d 347 
[21USPQ2d 1941] (Fed. Cir. 1992); Dillon, 
919 F.2d 688 [16 USPQ2d 1897] ; Grabiak, 
769 F.2d 729 [226 USPQ 870]; In- re Lalu, 
747 F.2d 703 [223 USPQ 1257](Fed. Cir. 
1984)). 

That test for prima facie obviousness for 
chemical compounds is consistent with the le- 
gal principles enunciated in KSR. 2 While the 
KSR Court rejected a rigid application of the 
teaching, suggestion, or motivation ("TSM") 
test in an obviousness inquiry, the Court ac- 
knowledged the importance of identifying "a 
reason that would have prompted a person of 
ordinary skill in the relevant field to combine 
the elements in the way the claimed new in- 
vention does" in an obviousness determina- 
tion. KSR, 127 S. Ct. at 1731. Moreover, the 
Court indicated that there is "no necessary in- 
consistency between the idea underlying the 
TSM test and the Graham analysis." Id. As 
long as the test is not applied as a "rigid and 
mandatory" formula, that test can provide 
"helpful insight" to an obviousness inquiry. 
Id. Thus, in cases involving new chemical 
compounds, it remains necessary to identify 
some reason that would have led a chemist' to 
modify a known compound in a particular 
manner to establish prima facie obviousness 
of a new claimed compound. r . 

We agree with Takeda and the district court 
that Alphapharm failed to make that showing 
here. Alphapharm argues that the prior art 
would have led one of ordinary skill in the art 
td select compound b as a lead compound. By 
"lead compound," we understand Alphap- 
harm to refer to a compound in the prior art 
that would be most promising to modify in or- 
der to improve upon its antidiabetic activity 
and obtain a Compound with better activity. 3 



2 We note that the Supreme Court in' its KSR opinion 
referred to the issue as whether claimed subject matter 
"was", or "was not" obvious. Since 35 U.S.C. § 103 
uses the language "would have been obvious," and the 
Supreme Court in KSR did consider the particular time 
at which obviousness is determined, we consider that 
the Court did not in KSR reject the standard statutory"' 
formulation of the inquiry whether the -claimed, subject 
matter, "would have been obvious at the time the. inyen-. 
tion was made." 35 U.S.C, § 103. Hence, we wijl con- 
tinue to use the statutory "would have been" language. 

3 The parties' do not dispute that compound b was the 
closest prior art compound. Thus, thd legal question ii' 1 
whether or not the claimed subject matter would have 
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Upon selecting that compound for antic 
research, Alphapharm asserts that one ( 
nary skill in the art would have made t 
vious chemical changes: first, homolc 
i.e., replacing the methyl group with a 
group, which would have resulted in a 
compound; and second, "ring-walkir 
moving the ethyl substituent to anothi 
tion on the ring, the 5-position, thereh 
ing to the discovery of pioglitazone. Tl 
phapharm's obviousness argument cle; 
pends on a preliminary finding that on 
dinary skill in the art would have : 
compound b as a lead compound. 

[2] The district court found, howe\ 
one of ordinary skill in the art would r, 
selected compound b as the lead con 
In reaching its determination, the co 
considered Takeda's U.S. Patent 4,: 
(the "'200 patent"), which was issued 
tember 1, 1981, and its prosecution 
The court found that the '200 patei 
closes hundreds of millions of TZ1 
pounds." 4 Takeda, 417 F.Supp.2d at 3 
patent specifically identified fifty-foi 
pounds, including compound b, that w 
thesized according to the procedu 
scribed in the patent, but did not disc 
perimental data or test results for any 
compounds. The prosecution histor 
ever, disclosed test results for nine 
compounds, including compound b. 
formation was provided to the examin 
sponse to a rejection in order to show 
claimed compounds of the '200 pate 
superior to the known compounds tl 
disclosed in a cited reference. The cot 
ever, found nothing in the '200 patent, 
file history, to suggest to one of ordir 
in the art that those nine compound: 
the hundreds of millions of compou 
ered by the patent application, were 
performing compounds as antidiabe 
hence targets for modification to i 
proved properties. Id. at 375. 

The court next considered an ad 
was published the following year in 

been obvious over that compound. We will 
use Alphapharm's terminology of "lead con 
this opinion, deciding the appeal as it has be 
4 Three divisional applications derive fro 
patent. Those applications matured into l 
4,340,605, U.S. Patent 4,438,141, and U.S. 
4,444,779 (the "779 Patent"). The '779 p 
particular relevance in this appeal and is dis 
low. Takeda, 417 F.Supp.2d at 378. 
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iL tTrmisdccting that compound for antidiabetic T. Sodha et al. entitled "Studies on Antidia- 

W\ ^arch Alphapharm asserts that one of ordi- betic Agents. II. Synthesis of 5-[4-(l- 

W « skill in the art would have made two ob- Methylcyclohexylmethoxy)-benzyl]thiazoli- 

T vioL chemical changes: first, homologation, dine-2,4-dione (ADD-3878) and Its Deriva- 

1 Ut replacing the methyl group with an ethyl lives" ("Sodha II"). The Sodha II reference 

eroup which would have resulted in a 6-ethyl disclosed data relating to hypoglycemic activ- 

! compound; and second, "ring-walking," or ity and plasma triglyceride lowering activity 

1 moving the ethyl substituent to another posi- for 101 TZD compounds. Those compounds 

tion on the ring, the 5-position, thereby lead- did not include pioglitazone, but included 

ing to the discovery of pioglitazone. Thus,; Al- compound b. Significantly, Sodha H identified 

phapharm's obviousness argument clearly de- three specific compounds that were deemed 

pends on a preliminary finding that one of or- most favorable in terms of toxicity and activ- 

dinary skill in the art would have selected ity. Notably, compound b was not identified as 

compound b as a lead compound. one of the three most favorable compounds. 

[2] The district court found, however, that On the contrary, compound b, was singled ™" 
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Dry "would have been", language, 
t dispute mat compound b was the 
KJUta. Thus, the legal question ij 1 
aimed subject matter would have 



__ie of ordinary skill in the art would not have 
selected compound b as the lead compound. 
In reaching its determination, the court first 
considered Takeda's U.S. Patent 4,287,200 



as causing "considerable increases in body 
weight and brown fat weight." 

The court also considered Takeda's '779 
patent. That patent covers a subset of com- 1 



(the "'200 patent"), which was issued on Sep- poun d s originally included in the '200 patent 
tember 1, 1981, and its prosecution history, application, namely, TZD compounds "where 
The court found that the '200 patent "dis- me pyridyl or thiazolyl groups may be substi* 
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The court f 

closes hundreds of millions of TZD com- 
pounds." 4 Takeda, 417 F.Siipp.2d at 378. The 
patent specifically identified fifty-four com- 
pounds, including compound b, that were syn- 
thesized according to the procedures de- 
scribed in the patent, but did not "disclose ex- 
perimental data or test results for any of those 
compounds. The prosecution history, how- 



tuted." Id. at 353. The broadest claim of the 
'779 patent covers over one million com-i 
pounds. Id. at 378. Compound b was specifi- 
cally claimed in claim 4 of the patent. The 
court noted that a preliminary amendment in 
the prosecution history of the patent contained 
a statement that "the compounds in which' 
- r - „ these heterocyclic rings are substituted have 

ever, disclosed test results for nine specific become important, especially [compound b]." 
compounds, including compound b. That 



formation was provided to the examiner in re- 
sponse to a rejection in order to show that the 
claimed' compounds of the '200 patent were 
superior to the known compounds' that were 
disclosed in a cited reference. The court, how- 
ever, found nothing in the '200 patent, or in its 
file history; to suggest to one of ordinary skill 
in the art that those' nine compounds, out of 
the hundreds of millions of compounds cov- 
ered by the patent application; were the- best 
performing compounds as antidiabetics, arid 
hence targets for modification to seek im- 
proved properties. Id. at 375. ' 
• The court next considered an article that 
was published the following year in 1982 by 



Based on the prior art as a whole, however, 
the court found that a person of ordinary skill 
in' the art would not have selected compound 
b as a lead compound for antidiabetic treat- 
ment. Although the prosecution history of the 
'779 patent included the statement that charac- 
terized compound b as "especially impor- 
tant," the court found that any suggestion to 
select compound b was essentially negated by 
the disclosure of the Sodha II reference. The 
court reasoned that one of ordinary, skill in the 
art would not have chosen compound b,' not- 
withstanding the statement in the '779 patent 
prosecution history, "given the. more exhaust 
five and reliable scientific analysis, .presented 
by Sodha II, which taught away from com- 
pound b, and the evidence from all of the TZD 
patents that Takeda filed contemporatieously . 
with the '779 [p]atent showing that there- were' 



been obvious over that compound. We will, however, 
use Alphapharm's terminology of "lead compound" in 
this opinion, deciding the appeal as it has been argued. 

4 Three divisional applications, derive from the '200 . 

patent. Those applications . matured into U.S. Patent ma ny promising, broad avenues for further re- 
4,340 W I' S Patent i-TSi U ai.i L <= latent No sea rch." Id. at 380. ! i 
4,444,779 (the "'779 Patent"): The 779 patentis of compounds 
C^lu^^^^-- thattheSodhanreferenceidentifiedas "most 
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2007), 'mandates reversal. Relying on KSRj 
Alphapharm argues that the . claimed com- 
pounds would have been obvious because the 
prior art compound fell within "the objective 
reach of the claim," and the evidence demon- 
strated that using the techniques of homologa- 
tion and ring-walking would have been ''ob- 
vious to try." Additionally, Alphapharm ar- 
gues that our holding in Pfizer, where we 
found obvious certain claims covering a par- 
ticular acid-additiori salt, directly supports its. 
position. ■ 
! P] We disagree. The KSR Court recognized 
that "fw]hen there is a design need or market 
pressure tp .solve a problem and there are a fi- 
nite number of identified, predictable solu- 
tions, a person of ordinary skill has good rea- 
son to pursue the known options within fas or 
her technical grasp." KSR, 127 S. Ct. at 1732. 
In such circumstances, "the fact that a combi- 
nation was obvious tp try might show that it 
was obyioufunder §'l03." Id That is not the 
case here. Rather than identify predictable so- 
lutions for antidiabetic treatment,' the prior art 
disclosed a broad selection of compounds any 
one of which could have been selected as' a: 
lead compound for further investigation. Sig-' 
nificap|ly, the closest prior" art compound, 
(compound h, the 6-methyl) exhibited nega- ! 
rive properties that would have directed oneof 
ordinary skill in the art away from that com- 
pound. Thus, this, qase fails to present the type 
of situation contemplated by the Court when 
it stated that an invention may be deemed ob- 
vious if it, was "obvious to try." The evidence 
showed that it was not. obvious to try.. 

Similarly, Alphapharm's reliance pn Pfizer 
fares no better. In Pfizen we held that, certain 
claims covering the besylate salt of arnlodip- 
ine would have been obvio.us. The prior, art in-ij 
eluded: a reference, referred to as the Berge. 
referencei that disclosed a genus of pharma- 
ceutically acceptable .anions that could be 
used to form pharmaeeutically acceptable acid, 
addition salts,, as well as other publications 
that disclosed the chemical characteristics of. 
the besylate salt. -Pfizer, 480 R3d at 1363. 
Noting that our conclusion was based on the 
"particularized facts of this case," we found 
that the prior art provided "ample' motivation 
to narrow the genus of 53 pftarmaceutically- 
acceptable anions disclosed by Berge to a few, 
including, benzene, sulphpnate." Id. at . 1363, 
1367, Here, the court, found nothing in.; the 
prior art to narrow the possibilities of a lead 
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favorable" and "valuable for the treatment of 
maturity-onset diabetes," not compound b, 1 
would have served as the best "starting point 
for further investigation" to a person of ordi- 
nary skill in the art. Id at 376. Because diabe- 
tes is a chronic disease and thus would require 
long term, treatment, the court reasoned that; 
researchers would have been dissuaded from 
selecting a lead compound that exhibited 
negative effects, such as toxicity, or other ad- 
verse side effects, especially one that causes 
"considerable increases in body weight and' 
brown fat weight." Id. at 376-77. Thus, the 
court determined that the prior art did not sug- 
gest to one of ordinary skill in the art that- 
compound b would be the best candidate as 
the lead compound for antidiabetic research. 

Admissions from Alphapharm witnesses 
further buttressed the court's conclusion. Dr. 
Rosenberg, head of Alphapharm's intellectual 
property department, testified as a 30(b)(6) 
witness on behalf of Alphapharm. In discuss- 
ing. Sodha. 'II,- Dr. Rosenberg admitted that 
there was nothing in the article that would rec- 
ommend that a person of ordinary skill in the. 
art choose compound b over other compounds 
in the article that had the same efficacy rating. 
Dr. Rosenberg, acknowledging that compound; 
b had the negative side<effects of increased 
body weight and brown fat, also admitted that 
a compound with such side effects would 
"presumably not" be a suitable candidate 
compound for treatment of Type, II diabetes. 
Alphapharm's expert, Dr. Mosberg, concurred, 
in that view at his deposition when he, admit- 
ted that a medicinal chemist would find such' 
side effects ''undesirable." 

Moreover, another Alphapharm' 30(b)(6) 
witness, Barry Spencer; testified at his deposit 
tion that in reviewing the prior art, one of or- 
dinary skill in the art would have chosen three 
cofflpounds in. Sodha II as lead compounds for' 
research, hot solely compound b. In addition,. 
Takeda's witness, Dr. MOrton, testified that at 
the time Sodha . II was published, it . was 
known that obesity contributed to insulin re- 
sistance and Type 2 diabetes; Thus, one-of or- 
dinary skill in the art would have concluded 
that Sodha' II taught away from pyridyl com- 
pounds because <it associated adverse side ef- 
fects with icompound b. u -. ■ 
We do not accept Alphapharm's assertion 
that KSR, as well as another case recently de- 
cided by this court, Pfizer, Inc. vApotex, Inc., 
480 F.3d 1348 [82 USPQ2d 1321] (Fed. Cir. 



o 



compound to compound b 
court found that one of" ordii 
would have chosen one o 
pounds disclosed in Sodha 
were over ninety, that "di. 
existence of toxicity or side 
gage in research to increas 
confirm the absence of toxi 
pounds, rather than to clu 
point a compound with ide 
fects." Thus, Pfizer does nc 
Based on the record befo 
that the district court's fact 
clearly erroneous and were 
dence in the record. Morei 
assertion that the court fail 
ply the law relating to pri 
ness of chemical compoi 
phapharm's obviousness a: 
tirely on the court making 
ing that the prior art would 
lection of compound b as t 
and Alphapharm failed to f 
the court did not commit 
failing to apply a presumj 
We thus conclude that the 
holding that Alphapharm I 
prima facie case of obviou 
& Co. v. Zenith Goldline 
1369 [81 USPQ2d 1324] ( 
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l, the court relied on Dr. Rosenberg's ad- 
„.„sion that a person of ordinary skill in the 
art would "look at a host of substittients, such 



compound to compound b. In contrast, the 
dourt found that one of ordinary skill in the art 

S^SmSS ;;;hlo7d e s,ha lid es,ndothe r , not just meth- 
5e Svei ninety, that "did not disclose the yls" in modifying the pyndyl nng. Id, ■ 
existence of toxicity or side effects, and to en- [4] Pioglitazone differs from compound bin 
ease hv research to increase the efficacy and t wo"respects, and one would have to both ho- 
confirm the absence of toxicity of those com- m'ologate the methyl group of compound b 
pounds rather than to choose as a starting and m0 ve the resulting ethyl group to the 
point a' compound with identified adverse ef- 5- po sition on the pyridyl nng in order to ob- 
jects " Thus Pfizer does not control this case. tain pioglitazone. With regard to homologa- 
. Based on 'the record before us, we conclude tion, the court found nothing in the ; priorart to 
matthe district court's fact-findings were not provide a reasonable expectaUon that adding a 
Srly erroneous and were supported by evi- methyl group to compound b would I reduce o 
dence in the record. Moreover, we reject the eliminate its toxicity. Based on the test results 
assertion that the court failed to correctly ap- 0 f the numerous cornpounds disclosed in 
ply the law, relating to prima facie obvious-, Sodha II, the court concluded that homolo- 
ness of chemical compounds, Because. A1- . gation had no tendency to decrease unwanted 
phapharm's obviousness argument rested en- side effects" and thus researchers vVould have 
tirely on the courtmaking a preliminary find- been inclined "to f6cus research efforts else- 
ing that the prior art would have led to the se- whe re." Id. at 383. Indeed, several other com- 
lection of compound b as the lead compound, pounds exhibited similar or better potency 
and Alphapharm failed to prove that assertion, than compound b, arid one compound in par- 
the court did not commit reversible error by ticU i ar , compound 99, that had no identified 
failing to apply a presumption of motivation, problems differed significantly from com- 
We thus conclude that the court did not err in pounQ <b i n structure. Id. at 376 n.51. More- 
holaing that Alphapharm failed to establish a ove rj Dr. Mosberg agreed with Takeda s ex- 
primafacie case.of obviousness. See,Eli Lilly pert , Dr. Danishefsky, that the biological ac- 
&Cd v. Zenith Goldline Pharms., 471 F.3d tivities of various substituents were unpre- 
1,369 [81 USPQ2d 1324] (Fed. Cir. 2006) (af- dictable"-based on the disclosure of Sodha II. 
firming the district court's finding of nonobvi- Id at 384-85. The court also found nothing in 
ousness upon concluding, .in part, that the ,h e 70 o and '779 patents to suggest to one of 
nnrir «rt rnmoound would not have been cho- ordinary, skill in the art that homologation- 
would bring about a reasonable expectation of 



prior art' compound would not have been cl 
sen as. a.lead compound). 



b. Choice of the Claimed . 

: • < Compounds 
Even if 'Alphapharm had estabhshed that 
p'relimmary finding, and we haVC concluded 
that it' ctid not, the record demonstrates that 
Alphapharm's obviousness argument fails on 
a secbnd groiihd. The district 1 court found 
nbthing iri th'e prior art to suggest making the 
specific molecular modifications to compound 
b 'that are necessary td achieve' the claimed 
compounds. In reaching that conclusion, the 
court -first found that the process of niodifying 
lead compounds was not routine at the time of 
the 1 invention. Takeda, 417 F.Supp.2d at 380. 
Dr. Mosberg opined that the steps of homolo- 
gation and ring-walking were ''routine steps 
in the drug optimization process;'" but the 
court found that testimony unavailing in light 
of >*he' contrary, more credible, testimony of- 
feftSd by Takeda's fexperts. Id. at 381. In addi- 



As for ring-walking; the court found that 
there was no reasonable expectation in the art' 
that changing the positions of a substituent on 
a pyridyl ring would result in beneficial 
changes. Dr. Mosberg opined that the process 
of ring-walking was "known" to Takeda, but 
the' court found that testimony inapt as it 
failed to support a reasonable expectation to 
one of ordinary skill in the art that performing 
that chemical change would cause a com- 
pound to be more efficacious or less toxic. Id. 
at'382. Moreover, Dr. Mosberg relied on the 
efficacy. data of phenyl compounds in Sodha' 
II, but the "court found those data insufficient 
to show that the same effects would occur in 
pyridyl compounds. > 

Alphapharm relies on In re Wilder, .563 
F.2d 457 [195 USPQ 426] (CCPA 1977),' for 
the proposition that differences in a chemical 
compound's properties, resulting from a Small 
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change made to the molecule, are reasonably 
expected to vary by degree and thus are insuf- 
ficient to rebut a prima facie case of obvious- 
ness. In Wilder, our predecessor court affirmed 
the Board's holding that a claimed compound, 
which was discovered to be useful as a rubber 
antidegradant and was also shown to be non- 
toxic to human skin, would have been obvious 
in light of its homolog and isomer that were 
disclosed in the prior art. The evidence 
showed that the homolog was similarly non- 
toxic to the human skin, whereas the isomer 
was toxic. The court held that "one who 
claims a compound, per se, which is structur- 
ally similar to a. prior art compound must re- 
but the presumed expectation that the structur- 
ally similar compounds have similar proper- 
ties." Id. at 460. While recognizing that the 
difference between the ispmer's toxicity and 
the nontoxicity of the homolog and claimed 
compound "indicate[d] some degree of unpre- 
dictability," the court found that the appellant 
failed to "point out a single actual difference 
in properties between the claimed compound 
and the homologue," and thus failed to rebut 
the presumption. Wilder, 563 F.2d at 460. 

.We would note that since our Wilder deci- 
sion, we have cautioned "that generalization 
should be avoided insofar as specific chemical 
structures are alleged to be prima facie obvi- 
ous one from the other," Grabiak, 769 F.2d at 
731. In addition to this caution, the facts of 
the present case differ significantly from the 
facts of Wilder. Here, the court found that pio- 
glitazone exhibited unexpectedly superior 
properties over the prior art compound b. 
Takeda, 417 F.Supp.2d at 385. The court con- 
sidered a report entitled "Preliminary Studies 
on Toxicological Effects . of Ciglitazone- 
Related Compounds in the Rats" that was pre- 
sented in February 1984 by Dr. Takeshi Fujita, 
then-Chief Scientist of Takeda's Biology Re- 
search Lab and co-inventor of the '777 patent. 
That report contained results of preliminary 
toxicity studies that involved selected com- 
pounds, including pioglitazone and compound 
b. Compound b was shown to be "toxic to the 
liver, heart and erythrocytes, among other 
things," whereas pioglitazone was "compara- 
tively potent" and "showed no statistically 
significant toxicity." Id. at 356-57. During the 
following months, Takeda performed addi- 
tional toxicity studies on fifty compounds that 
had been already synthesized and researched 
by Takeda, including pioglitazone. The com- 



pounds were tested for potency and toxicity. 
The results were presented in another report 
by Fujita entitled "Pharmacological and Toxir 
cological Studies of Ciglitazone and Its Ana- 
logues." Pioglitazone was shown to be the 
only compound that exhibited no toxicity,, al- 
though many of the other compounds were 
found to be more potent. Id. at 358. 

Thus, the court found that there was no rea- 
sonable expectation that pioglitazone would 
possess the desirable property of nontoxicity, 
particularly in light of the toxicity of com- 
pound b. The court's characterization of pio- 
glitazone's unexpected results is not clearly 
erroneous. As such, Wilder does not aid Al- 
phapharm because, unlike- the homolog and 
claimed compound in Wilder that shared simi- 
lar properties, pioglitazone was shown to dif- 
fer significantly from compound b, of which it 
was not a homolog, in terms of toxicity. Con- 
sequently, Takeda rebutted any presumed ex- 
pectation that compound b and pioglitazone 
would share similar properties. 

Alphapharm also points to a statement 
Takeda made during the prosecution 6f the 
779 patent as evidence that there was a rea- 
sonable expectation that making changes to 
the pyridyl region of compound b would lead 
to "better toxicity than the prior art." 'During 
prosecution of the '779 patent, in response to 
an enablement rejection, Takeda stated that 
"there should be no reason in the instant case 
for the Examiner to doubt that the claimed 
compounds having the specified substituent 
would function as a hypolipidemic and hypo- 
glycemic agent as specified in the instant dis- 
closure." That statement, however, indicates 
only that changes to the left moiety of a lead 
compound wpuld create compounds with the 
same properties as the compounds of the prior 
art; it does not, represent that lower toxicity 
would result. And even if the statement did so 
represent, it does not refer to any specific, sub- 
stituent at any specific position of TZD's left 
moiety as particularly promising. As the court 
correctly noted, the compounds disclosed in 
the '779 patent included a variety of substitu- 
ents, including lower alkyls, halogens, and hy- 
droxyl groups, attached to a pyridyl or thia-< 
zolyl group. As discussed supra, -the district 
court found that the claims encompassed over 
one million compounds. Thus, we disagree 
with Alphapharm that that statement provided 
a reasonable expectation to one of ordinary 
skill in the art that performing the specific 
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steps of replacing the methyl group of the 
6-rhethyl compound with an ethyl group, arid 
moving that substituent to the 5-position of 
the ring, would have provided a' broad safety 
margin, particularly in light of the 'district 
court's substantiated findings to the contrary. 
: We thus conclude that Alphapharm's chal- 
lenges fail to identify grounds for- reversible 
error. The court properly considered the teach- 
ings of the prior art and made credibility de- 
terminations regarding the witnesses at trial. 
We do not see any error in the district court's 
determination that one of ordinary skill in the 
art would not have been prompted to modify 
compound b, using the steps of homologation* 
and ring-walking, to synthesize the claimed 
compounds. Because the court's conclusions 
are not clearly erroneous and are supported by 
the record evidence, we find no basis to dis- 
turb them. 

The court properly concluded that Alphap- 
harm did not make out a prima facie case of 
obviousness because Alphapharm failed to ad- 
duce evidence that compound b would have 
been selected as the lead compound and, even 
if that preliminary showing had been made, it 
failed to show that there existed a reason, 
based on what was known at the time of the 
invention, to perform the chemical modifica- 
tions necessary to achieve the claimed com- 
pounds.' ■ ' '- ' ••' ' '. '■ 

In light of our conclusion that Alphapharm 
failed; Jo. prove that the claimed compounds 
would; -have been; prima facie obvious, we 
need , not consider any objective, indicia of 
nonobvioushes?. 5 . . . 

2. Scope and Content of the Prior Art 
Alphapharm also assigns error to the dis- 
trict court's determination regarding the scope 
and content of the prior art. Alphapharm as- 
serts, that , the court excluded the, prosecution 
history of, the '779. patent from the scope of 
the prior art after wrongly concluding that it 
was not accessible to the public. Takeda re- 
sponds that the court clearly considered the 



;, while agreeing that the question 
of the "overbreadth" of claims 1 and 5 has been 
waived, slates.further thatJhe 6-ethyI compound, which 
is within: the scope of claims 1; and, 5, has not been 
shown to possess unexpected results sufficient to over- 
come a,prima;fapie case of obviousness, and hence 
claims 1 and ^ are likely invalid as. obvions. Since 
waiver is sufficient to answer the point being raised, no 
further comment need be made concerning its'sub- 



'779 patent prosecution history, which was ad- 
mitted into evidence on the first day of testi- 
mony. Takeda urges that the court's consider- 
ation of the prosecution history is apparent 
based on its extensive analysis ' of the 779 
patent and the file history that appears in the 
court's opinion. ' 

[5] We agree w,ith Takeda that the district 
court did not err in its consideration of the 
scope of the prior art. As discussed above, the 
court considered the prosecution history, and' 
even expressly considered, one of the key 
statements in the prosecution history upon 
which Alphapharm relies in support of its po- 
sition that compound b would have been cho- 
sen as the lead compound. Takeda, 417 
F.Supp.2d at 378, In considering the prosecu- 
tion history of the '779 patent, the court noted, 
that Takeda filed a preliminary amendment on 
March ,15, 1983, in which .its prosecuting at- 
torney stated that "the compounds in which 
these heterocyclic rings are substituted have 
become important, especially [the 6-methyl 
compound]." Id. The court rejected Alphap- 
hamVs assertion that that statement supported 
the conclusion that compound b would have 
been selected, as a lead compound. Rather, the 
court found that viewing ,the prior art as a 
whole, the prior art showed "that Takeda was. 
actively conducting research in many direc- 
tions, and had not narrowed its focus to com- 
pound b,",/</, at 379. Thus, _while the district 
court may have incorrectly implied that pros- 
ecution histories are not accessible to the pub- 
lic, see id. at n.59, see also Custom Accesso- 
ries, Inc. v. Jeffrey-Allan Indus., 807 F.2d 955 
(Fed. Cir. 1986) ("[t]he person of ordinary 
skill is a hypothetical person who is presumed 
to be awareof all the pertinent prior art"), the 
court nonetheless considered the prosecution 
history of the 779 patent in its obviousness, 
analysis and accorded proper weight to the 
statements contained therein. Thus, any error 
committed by the court in . this regard was 
harmless error. . 

We have considered Alphapharm's remain- 
ing arguments and find none that warrant re- 
versal of the district court's decision. •, 

CONCLUSION 

. We affirm the district court's determination 
that claims 1, 2, and 5 of the 777 patent have 
not been shown to have been obvious and 
hence invalid. • ' - 
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Dykj J., concurring. ' 

I join the opinion of the court insofar as it 
upholds the district court judgment based on a 
determination that a claim to pioglitazone, (the 
5-ethyl compound) would be non-obv'ious 
over the prior art. The problem is that only 
one of the three claims involved here — claim 
1— is limited to pioglitazone. In my view,' the 
breadth of the other two claims, claims 1 and 
5 of U.S. Patent No. 4,867,777 ("777 
patent")— which are also referenced in the 
judgment — fenders them likely invalid. 1 

All of the compounds 1 claimed 'in claims 1, 
2 and 5 were included in generic claims in trie 
prior art U.S. ' Patent No. 4,287,200 ('"200 
patent"). Unfortunately our law concerning 
when a species' is patentable over' 'a genus' 
claimed in thfc prior arr is less than clear. It is; 
of course, well established that a claim to a 
genus does not necessarily render' invalid a 
later claim to a species within that genus. See 
Eli Lilly & Co. v. Bd. of Regents of Univ. of 
Wash'.; 334 F.3d 1264, 1270 [67 USPQ2d 
1161] (Fed. Cir. 2003). In my view a species 
should be patentable over a genus claimed in 
the prior art only if unexpected results have 
been established. Our case law' recognizes the 
vital importance of a finding of unexpected re- 
sults, both in' this context and in the' closely re- 
lated context where a prior art patent discloses 
a numerical range and the patentee seeks to 
claim a subset of that range. See' Application 
of Petering, 301 F.2d 676, 683 [133 USPQ 
275] (C.C.P.A. 1962) (species found patent- 
able when genu's claimed in prior art becaUse 
unexpected properties of the species were- 
shown); see also Pfizer, Inc. v. Apdtex, Inc., 
480F.3d 1348, 1371 [82 USPQ2d 1321] (Fed. 
Cir. 2007) (relying on lack of unexpected re- 
sults in determining mat-species claim was 
obvious in view of prior art genus claim); In 
re Woodruff, "919 F.2d 1575, " 1578 [16 
USPQ2d 1934] (Fed. Cir. 1990) (when appli-' 
cant claims a subsefcof a range disclosed in a 
prior art' patent; the applicant must generally 
show that "the claimed range achieves Unex- 
pected results relative to the prior art range."). 

While the 5-ethyl compound (pioglitazone) 
is within the scope of the '200 patent, there is 
clear evidence, as the majority correctly finds, 
of. unexpected results, regarding that com-' 
pound, and. therefore its validity is not in 
question on this ground. However, :at oral ar- 



gument the patentee admitted that the prior art 
'200 patent also generically covers the 6-ethyl 
compound, which < is within , the.. f scope of 
claims 1 and 5 of the '777 patent, and admit- 
ted that there is no evidence of unexpected re- 
sults for the 6-ethyl compound. Under such 
circumstances, I believe that the 6-ethyl is 
likely obvious, and consequently claims 1 and 
5 are likely invalid for obviousness. However, 
the argument as to the overbreadth of claims 1 
and 5 has been waived, because, it was not 
raised in the opening brief. In any event, as a 
practical matter, the judgment finding that the 
appellants' filing of the AND A for ; pioglita- 
zone is an infringement and barring the mak- 
ing of pioglitazone is supported by the finding 
that claim 2 standing alone is. not invalid and 
is infringed. 



United States v. Martignon 

U.S. Court of Appeals 
Second Circuit 

. No. 04-56^9-cr .. 
Decided June 13, 2007 •> 

Copyrights 

[1] Elements of copyright — Constitutional 
basis (§205.Q3) , .. 

Rights in copyright; infringement — 
Federal constitutional issues (§ 213.02) 

Matters that could not be regulated under 
copyright clause of U.S. Constitution can be 
regulated in manner arguably inconsistent 
with that clause unless statute at issue is copy- 
right law; U.S. Congress exceeds its power 
under corhmer6e clause by transgressing limi- 
tations of copyright clause only if law enacted 
is exercise of power granted to Congress by 
copyright clause, and resulting law violates 
one : or more specific' limits of copyright' 
clause.''' ' ' 

[2] Elements of copyright — Constitutional 
basis (§ 205.03) 

Rights in copyright; infringement — 
Federal constitutional issues (§ 213.02) 

Infringement pleading and practice — 
Criminal actions (§ 217.09) 

Pursuant to "textual" approach, ... "anti- 
bootlegging statute," 18 , U.S.C. 
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Key words: adhesive proteins, Arg-Gly-Asp, chemical cross-linking, platelet, 
amidinonaphthol derivatives 

We have previously reported that amidinonaphthol derivatives, which have been devel- 
oped as synthetic serine protease inhibitors, inhibited the binding of adhesive proteins, such 
as fibrinogen and fibronectin, to ADP-stimulated platelets in a competitive manner. 
Because this effect was similar to those of Arg-Gly-Asp (RGD) peptides, we examined the 
effect of amidinonaphthol derivatives on the chemical cross-linking of RGD-peptides to 
stimulated platelets. The radiolabeled peptides including RGD-sequence (RGDSPASSKP 
and KYGRGDS) were coupled to platelets by subsequent addition of chemical cross-linking 
agent. Platelet membrane glycoprotein Ilb-IIIa (GPIIb-IIIa) became radiolabeled with the 
RGD peptide, and stimulation with ADP increased the extent of cross-linking. Cross-linking 
of the labeled peptides to ADP-stimulated platelets was inhibited by excess of nonlabeled 
RGD peptides, an amino acid sequence of corresponding to the carboxyl terminus of 
y-chain of fibrinogen, fibrinogen and fibronectin, but not by Gly-Arg-Gly-Glu-Ser-Pro 
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(GRGESP) . 

The cross-linking reaction was inhibited by addition of amidinonaphthol derivatives, 
such as nafamostat mesilate or FUT-6258, but less effectively by gabexate mesilate, which 
does not have amidinonaphthol in the structure. The inhibitory effect of nafamostat 
mesilate was dose-dependent, and 50% inhibition was obtained at the concentration of 6x 

lfr 5 M. 

This result suggested that amidinonaphthol derivatives inhibited the binding of adhesive 
proteins to platelets by the blockade for RGD peptide binding sites on GPIIb-IIIa. 
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**, fcE&tfc RGD kPI»C fibrinogen * 
fibronectin t v » o 3E fi © ilS^ * *P*J t 

4-0, ClOE&gflUBtfUIS, GPIIb-IIIa TO 
RGDS -s^^M K©|g^lfl*K±5*»if-5*» 

ffifflUfc^T 0 ^^ R4, RGDS fc^tf lOffl 
(D 7 5 y 4 5 fibronectin fragment, 

RGDSPASSKP (Sigma) fc, RGDC^^Cg 
»©fc«>CTyrSr, *ftft¥3B*lOfc«)C Lys 
££S££^£-$^:/;5M F KYGRGDS 
T'f-KfflftffiJT, ^tt^ftBolton-Hunterifc, 
lactoperoxidase-glucose ffi^-fflv^T m I T® 
life. Specific activity (i2~3mCi/mg T 

m±, IE^A©#lfil/hffi« (PRP) 

-f Ktti»1*ilfc, 500,/g/m/ Tlto/M©!*?-^ 



RGD K©jSttftlfll/h«^©e^ 

(j, D'Souza ^©^acli^:T^Tofc 4, . ^^jsg 

ffl©gffi©ftv>iE&A± D ACD I^ffl^ti 
IfilL, 1,000 rpm 10 flffllOS'CfT PRP *f§, 
SfcESM^JiLT Sepharose 2B (Phar- 
macia) Ty^aaifo/jNfifcflMKLfc. fli'-Ms 

fi, lXlOVm/ 13 ft 5 i 9 0.1% bovine serum 
albumin £#tf Ca ++ , Mg" 1 " 1 " Free Tyrode's 
buffer C»3lS*fc. - © ^ /Hl5Slfil/hS C 
CaCl 2 £lmM tftS J: dJDx., ADP 10 
T5W»Lfc&, tRifc-W'f K 10//M fcJn*., 
ISCt 45 fl-NJEJ&S * fc. <b^aiffiffll k U 
T, PBS TigfifL/i 0.4 mM bis (sulfosuc- 
cinimidyl) suberate (BS 3 , Pierce) £-J[RT$ 
6C10^raKJ&S*fcft, 10 mM Tris-HCI 
buffer (pH7.0) TE(S*f?iL 3 fc. 20% 
sucrose fcfflV»T]JM|vR*$5-|BU 1% Nonidet 
P40, 10 mM N-ethylmaleimide £-£t? PBS 
T?§PU 10% trichloroacetate Tga^ffltH 
L, 5% 2-mercaptoethanol fMlLfc. SDS- 
PAGE t±, 7.5% Polyacrylamide slab gel £ 
JH>TfTofc. y/Hift«$*fcSl, Kodak 
X-Omat £/fjuT autoradiography S-ffofc. 

Mm??) t It, Arg-GIy-Asp-Ser (RGDS, 500 
fiM, Sigma), fibrinogen y-chain C 7^4^ 7° 
9 A KTfeS Gly-Gln-Gln-His-His-Leu-Gly- 
Gly-Ala-Lys-Gln-Ala-Gly-Asp-Val (y 396- 
411, 500 /<M, Sigma), Gly-Arg-Gly-Glu-Ser- 
Pro (GRGESP, 500 pM, Peninsula), fi- 
brinogen (15 ^M, Sigma), Fibronectin (10 
^M, Sigma) *J Z. Xf£f£ serine protease EM 



mm, tefr:lk'hmmM : &&%££nttiLfc*itZ amidinonaphthol i§3Jft:©fMgIHi 
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Nafamostat mesilate : 



\Stimulated\ \ \ \Y 396-4 1\ \FUT-6258 
\Nonstimulated \ \ \RGES \ Nafamostat mesili 

\ \rgds 
Xrgdspasskp 
1 Chemical cross-linking of 12S I-RGDSPASSKP by BS 3 to 
platelets. '"I-RGDSPASSKP was bound to ADP- 
stimulated platelets for 45 minutes and then 0.4 mM BS 3 
was added. The cross-linked proteins were analyzed on 
7.5% polyacrylamide gels under reduced conditions. In 
the left panel, cross-linking was performed with non- 
stimulated platelets or with platelets stimulated with 10 
//M ADP. In the middle panel, the specificity of the 
cross-linking reaction was assessed by adding 500 of 
nonlabeled peptides. In the right panel, 125 I- 
RGDSPASSKP was cross-linked to ADP-stimulated 
platelets in the presence of 100 //M nafamostat mesilate 
or 10 nU FUT-6258. 

FUT-6258 : 



M t bt, gabexate mesilate (/MF^SlSt^ 
^ £ ?i) , amidinonaphthol M 91 ~C $> 2> 
nafamostat mesilate, FUT-6258 (MfgWnn) 

1. Fibronectin fragment (RGDSPASS- 
KP) <7)M>ffl&£lZ*tTZ&B 

i25 i-rgdspassk a, mm^m^is^x 
t», d^jiii^oseciis^-rs*j, adp t 
st'buwm-r a z t c ± o t *<oi&£\imft 

Sftfc. Z.<D^\t, fe-WM, RGGDSPASSKP 
RGDS, y 396-411 Tmmztltztf, 

FT* 5 GRGESP TfiE^sn*^ 

^ixC^f bT, nafamostat mesilate ^ FUT 



-6258 f±, fc'(Dfc© lO" 4 M, 10" 5 M T^^ffl. 
(Fig.l). 

2. -&BKKrd"f K KYGRGDS WKt'J^fifii 

125 I-KYGRGDS it, BS 3 *#STTIi, ADP 

■ciStefls b/sifii/jNK^©IS^(iiS* 6 n**»o 

fc. 0.4mM BS 3 ©^Sn^f^Ttt, jfa/JvE^® 
fibronectin fragment t IrI^, fr^A 11 JOI 

at, se>ci4^©£fi^ig^-*^*e.nA:. 

5 mM EDTA Ci^tlfSHfc 

(Fig. 2). 

3. KYGRGDS OJfll'Jvffiig^OTSSttOTfc 
W 

IfflWLV KYGRGDS RGDS, y 396-411 
it, Z<0 125 I-KYGRGDS <D&M*m%7K±iZ 
b tz AJ, GRGESP T it mm £ ft & o fc . 
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2 Chemical cross-linking of 125 I- 
KYGRGDS by BS 3 to platelets. Chemi- 
cal cross-linking of '"IKYGRGDS to 
ADP-stimulated platelets was carried 
out in the absence (lane 1) or in the 
presence of 0.4 mM BS 3 (lane 
2-4) . ""I-KYGRGDS was bound to 
ADP-stimulated platelets in the pres- 
ence of 1 mM CaCl 2 (lane 3) , 5 mM 
EDTA (lane 4), or with no added 
divalent ions (lane 2). Cross-linked 
samples were extracted and analyzed 
on 7.5% acrylamide gels under reduc- 
ing conditions. 



3 Specificity of the cross-linking of 125 
I-KYGRGDS to platelets. ,25 I- 
KYGRGDS (10 iM) was cross-linked 
to ADP-stimulated platelets using 0.4 
mM BS 3 in the absence of nonlabeled 
competitors (lane 1) or in the presence 
of 500 ^M KYGRGDS (lane 2), 500 
RGDS (lane 3) , 500 pM GRGESP 
(lane 4) , 10 pM fibronectin (lane 5) , 
500 /<M fibrinogen related peptide 
(lane 6) , 15 ^M fibrinogen (lene 7) . 
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S fc, 15 //M fibrinogen ~C b |£Prt | JA 5 iE!i£> h tltz 
AS 10 /iM fibronectin C J: SaStiSffiT* 
ofc (Fig. 3). 

4.KYGRGDS (D ]fo 'ME S « t= *t 5 
amidinonaphthol fSa9<$<7)S2W 

ADP »Lfclfil/JvK^£) KYGRGDS 
? -< F © a it, 10" 4 M © nafamostat 
mesilate, 10" 5 M © FUT-6258 -CPfigSftfc 
*i, gabexate mesilate "CBBtA tlfl^ 5 ft 
tifr-otz (Fig. 4). >L(D nafamostat mesilate 

las PflS^m %f>->hy-^- -csgtfr t 

iRffi^tt-C* 9 , IC50 t^6xlfr 5 
M T*$>-?fc (Fig. 5). 



* m 

@SSS"CS>-2> fibrinogen -f 3 fibronectin, 
von Willebrand S^tt, ^OfiKgC RGD S3 

sa**ifiuiMfii8tJbc*s GPiib-nia cie^-r 

S 2 '. Fibrinogen ©fg-g-gMuC^'Oi, ^ 

mm™ ^it^mmM ,m tcim** 1 * $ ft-c *j 

0, GPIIb-IIIa C^i-S fc£ft"0>5. Sfc, 
D'Souza &tt-fb¥$BBaa*fflV»fc«B*T, RGD 
£"^tf 7iI33<fct/14{@® fibronectin frag- 
ment 7°;$M K** GPIIb-IIIa, ^ClllaCS 

<e^-r5ik**8#u rgd zmm-tz® 




mm, ■. fa'mmmw&m'&ffimztt-r z amidinonaphthoi mm<k<D\mu\iL 



lib ^ 
Ilia — 



1 2 3 4 5 6 

4 Effect of amidinonaphthoi derivatives on chemical 
cross-linking of 12S I-KYGRGDS to ADP-stimulated 
platelets. 125 I-KYGRGDS was bound to ADP-stimulated 
platelets in the absence of inhibitors (lane 1) or in the 
presence of 500 /<M RGDS (lane 2), 500 GRGESP 
(lane 3), 100 nafamostat mesilate (lane 4), 10 
FUT-6258 (lane 5) and 1 mM gabexate mesilate (lane 
6). 
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log[nafamostat mesilate(M)] 

Fig. 5 Effect of nafamostat mesilate on 
chemical cross-linking of 125 I- 
KYGRGDS to ADP-stimulated 
platelets. ,25 I-KYGRGDS was cross- 
linked to ADP-stimulated platelets 
using 0.4 mM BS 3 in the presence of 0 
yaM to 250 nafamostat mesilate. 
Autoradiograms of the cross-linked 
Ilia were analyzed by densitometer, 
and the data were expressed as per- 
centage of maximal cross-linking. 



Ltz GPIIIa £ protease fiSML, RGD ^7° 7 
-Y h'(D^^imLtz^ y Ilia ±®# 109-171 
iZ RGD ©S^{jiA s &£ r fc**$B£3;ftTv> 

^Ofg@t[5Hi^ RGD ^ 
7°7-f F(i^Sl4^fc'J;I/1175©Sah* 
^->7 Att#'|4t#S£-U cm^ossa 



GPIIb-IIIa t#^?>ti/c. ftlZ, fibronectin 
fragment (D^X'it Ilia ^0^*^ < fg£> 
fcttfc. I® RGD ^.77 4 F©g^l±, 
!$0^7°;5M RGDS Cio-CSIRWCPI 

GRGES TteKgSft&A^ofcilfca^fSJlfcJ 

— fibrinogen it RGD S3?!l5"^tP a- 
chain h y-chain C JfciQ t T* GPIIb-IIIa C£g£ 
t5 21 . f# C y-chain C * ii ® 7° 7 -< F 
(H 12) it fibrinogen (Dfrtcb-f, Zti^<D7 
5 /KB2?iJ£W£&^ fibronectin ^von Wil- 
lebrand H^cDlfil/HM^OiSg^lffli^ 5 Z. b 

tm^ivx^^. mm, it^mmm^m^t:^ 

MXit, H 12 it GPIIa ±©# 294-314 Cjgtt 
£fc£tlT^3 10) . LA>L, H12tRGD^7° 

<D~^<D'<7?'( V'it GPIIb-IIIa ±<D±ft.$} 

iz^miLiz^-r^biDtm^iir^^. 

^■^KD^MiZH^Xh, fibrinogen ^ fibir- 
inogen y-chain C 7° 7 -i F (2 RGD -?7° 

ftto ft li, -a $L serine proteease SLUM© 

Hi /h ffi & * jqi ftj ft ffl 5- m ? z> o *>, 

amidinonaphthoi S§39{fcaH:> o /; A,$iJj| L 
'x© fibrinogen ^ fibronectin fg-n^loK^JK 



H#fafe±lk¥£t& Iff 3^ 313-51- 



RGDSPASSKP is X tf KYGRGDS B, v>f 
ft & * ;u i/ ? A#STC ADP -CpJiJ-T 5lt 
Ci9 GPIIIa, Sfctt Ilb-IIIa hlfUlftKfS 
6 * J , nafamostat mesilate is i t>* FUT- 

S&JT amidinonaphthol ^r^OfSiitW^^ 
v> gabexate mesilate \k'bWCMMB^ 

t&tlTk RGD^T^-f F(Z)^^TOJbx^ 

Amidinonaphthol S§^f$©lfri/hf£-/g'ftfb@ 

^c«-rsf^fflcoviT», lo&aia* adp 

byz-kfcfllU-r ADP zS^DBt© shape 

change C (iUW U ft ^ i t l2 > ^ 6 , ADP K i 

i ft <b 0 ISS A> £ , amidinonaphthol 
(i, rfll/htSK GPIIIa ±© RGD fc^-fSSB 

ttcE^iB^-rs* 1 , *-5vm± H12 tmmz 

^OififgCfMLT^® conformation £^{b 
^-tt^ChfCiD, fibrinogen ML, 
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